Objective: To investigate the relationship between low anthropometric indices and dental crowding in deciduous teething.
Introduction
Protein-energy malnutrition remains as the nutritional disease responsible for the highest number of deaths all over the world. 1 In Brazil, 11% of children younger than 5 years old suffer from malnutrition according to the height-for-age (H/A) index, and 6% have low weight-for-age (W/A). 2 Therefore, in spite of the significant decrease in child malnutrition achieved in Brazil in the last decade, the Northeast and North Regions still have high malnutrition rates. The state of Maranhão is ranked second in terms of child malnutrition, having a better rate only if compared to the state of Alagoas. 3 Studies have demonstrated that child malnutrition is associated with several health problems. [1] [2] [3] [4] [5] When analyzing the consequences of malnutrition to oral health, some studies have associated malnutrition with a higher prevalence of dental caries, 6 as well as dental malformations 7 and soft tissue injuries. 6, 8 Nevertheless, even though some authors have found a significant adverse effect of malnutrition on the growth and development of facial bones of children 9, 10 and on the development of skeletal muscles 11 (demonstrated by reduced measures of the length of the skull base, height of the jaw, 9 width of the maxilla and mandible, lower face No conflicts of interest declared concerning the publication of this article. ), a possible increase in the prevalence and/or severity of malocclusions has not been assessed, especially in terms of dental crowding, since such deficit in the growth and development of the bone-muscular system, including the maxilla and the mandible, could reduce the space for dental eruption, leading to bad positioning of the teeth in the dental arches. Therefore, malnutrition might also be associated with dental occlusion disorders.
Thus, the importance of the present study becomes evident when considering the high prevalence of malnutrition 1 and malocclusions 13 in children and the absence of studies that investigate the association between both problems, as well as the severe disorders caused by such health problems, [1] [2] [3] 14 with sequelae in adulthood, in addition to the expensive orthodontic treatment offered to those who have dental crowding. The objective of this study is to investigate the relationship between low anthropometric measures and dental crowding in the deciduous teething.
Methods
This cross-sectional study involved a population of 794 children from 3 to 5 years old, both boys and girls, enrolled in the public preschools located in the rural and urban areas of The evaluation of dental occlusion was carried out by means of visual inspection performed under natural lighting, using disposable wood spatulas and Community Periodontal Index (CPI/WHO) millimetered probe. Children stood in front of the researcher who remained seated. For anthropometric assessment, children's height was checked using a millimetered measuring tape, which was fixed to the wall in a straight line towards the floor, and body mass index was also measured. We used an electronic digital scale (Plenna, model MS-1) with a capacity of up to 150 kg and 100 g division placed on a flat surface. Measurements were performed according to the recommendations by Lohman et al. 16 The analysis procedures included univariate and bivariate descriptive analysis, stratified analysis and logistic regression. Associations were estimated using prevalence ratio (PR) and odds ratio (OR) and the statistical inferences were based on 95% confidence intervals (95%CI).
The dependent variable was dental crowding. Those children whose incisive and canine deciduous teeth were mis- For analysis, the continuous variable age had the following categories: 0) 3 years; 1) 4 years; and 2) 5 years. The variable duration of breastfeeding, which was also a continuous variable, had the following categories: 0) > 12 months; 1) 3 to 12 months; and 2) < 3 months. Such variables were analyzed later as the dummy variables, using the categories 3 years and > 12 months as reference. For the socioeconomic profile, we used a classification adapted from the study by Barbosa, 19 considering three socioeconomic statuses: low, intermediate, and high.
We selected as potential effect modifying variables those variables that, in the stratified analysis, potentiated the main association and suggested heterogeneity of effect by means Epi-Info and Stata ® 8.0 software were used for these analyses.
Results
In the present study, only the W/A index showed a significantly statistical association with dental crowding. There- Table 1 . There were statistically significant differences in the distribution of the covariable socioeconomic status among children with and without low W/A.
The results of the stratified analysis are shown in Table 2 .
Only the variable pacifier use was identified as potential effect modifying of low weight on the presence of dental crowding (p = 0.05).
In modeling, the heterogeneity of effect in the categories of the variable pacifier use remained, however it was not statistically significant. Nevertheless, we decided to show the results of the association between anthropometric status and dental crowding for children who used pacifiers and for those who did not use them (Table 3) . These findings are surprising since there was a higher prevalence of dental crowding among those children whose mothers did not report the habit of using pacifiers if compared to the children who used pacifiers (Table   3 ). Among the children who did not use pacifiers, malnutrition, based on the W/A index, was associated with an increase of 119% in the probability of having dental crowding (OR = 2.19; 95%CI 1.18-4.04). On the other hand, among the children who used pacifiers, this association was not detected.
We used the goodness-of-fit test and the residual analysis to demonstrate that the logistic regression analysis was adequate for the model being investigated. Finally, the assessment of the percentage of outcome explanation based on the variables included in the final model resulted in quite low values (Pseudo R2 = 0.0167), that is, the variables investigated explained less than 2% of the variability regarding the occurrence of dental crowding.
Discussion
Even though we found a relationship between low anthropometric measures and dental crowding, the hypothesis that child malnutrition is associated with dental crowding in the deciduous teething must be carefully analyzed since this association was only detected when we considered malnutrition In the present study, we used anthropometry, based on W/A and H/A indices, as a criterion to classify exposition.
Anthropometry has been used as the diagnosis method of choice for the assessment of nutritional status of populations. 17, 18 Among its advantages, the most important are low cost, simple techniques and good acceptance by part of the population. The indices based on weight and height are considered to be the first-choice method for monitoring the nutritional status of children up to 5 years old. 18 However, when anthropometric indices are the only available data they need to be carefully interpreted, and the World Health Organization 17, 18 recommends additional data collection, such as socioeconomic and demographic characteristics, in order to better define the nutritional status of the population. Such suggestion was respected in the present study.
It is also important to highlight that if, on one hand, the restrictions imposed on this study made the data collection easier and allowed for the performance of a more accurate dental occlusal assessment and the respect of ethical recommendations, on the other hand, these restrictions affected the external validity of the study, so that it is advisable to use caution when trying to generalize the results of the present study to the general population. Finally, the low percentage of model explanation suggests that there is need of further studies including variables that were not used in the present investigation, mainly those related to hereditary characteristics.
Nevertheless, it is important to emphasize the careful plan/design of the study, evidenced by the use of probability sampling and population-based design, which contributed to increase the external validity of this study. Other important aspects were the researcher's training process and the reassessment of the subsample of preschool-aged children, with low interrater intra-examiner variability, adding to the internal validity of data. Furthermore, the absence of studies assessing the association between nutritional status and malocclusion in the deciduous teething in the scientific literature, mainly regarding dental crowding, demonstrates the pioneering aspect of this study, highlighting its importance in terms of providing greater visibility to the harmful effects of malnutrition on oral/orthodontic health.
Based on some studies, one could assume that such association was possible, since malnutrition brings consequences Underweight and dental crowding -Thomaz EB & Valença AM for the maxillofacial development because this disorder has an influence on the hormonal development and, as a consequence, it affects morphological functions. 22 In addition, malnutrition causes a significant adverse effect on dental and skeletal ages, 12 and it provokes statistically significant decreases in the length of the skull base and height of the jaw. 9 The width of the maxilla and mandible, as well as the lower face height are also adversely influenced by malnutrition, 10 causing changes in the pattern of facial growth and in the relationship between bone and chronological ages. 10, 23 Malnutrition is also considered a risk factor for enamel lesions and dental caries, 6, 7 which is the main cause of early loss of deciduous teeth, resulting in an increased risk of malocclusions. 24 Malnutrition also causes delayed bone maturation; therefore, it is possible to assume that malnutrition is associated with higher prevalence of malocclusion.
In a study involving samples of lab rats, some authors found that malnutrition could restrict the growth and development of skull bones in several directions (anteroposterior, transversal and longitudinal), and it also could affect the development of skeletal muscles, 11 even having an impact on the bone-muscular systems related to chewing and respiratory functions. 23, [25] [26] [27] In the present study, the association between malnutrition and dental crowding was found only after the variable pacifier use was identified as being effect modifying, which allowed for a more accurate investigation based on the heterogeneity of effect on the population. We found positive association between malnutrition, based on the W/A index, and dental crowding among those children who did not use pacifiers, that is, the habit of using pacifiers serves as a protection against the occurrence of dental crowding among the children with malnutrition. This finding is extremely instigating since the literature has consistently suggested that the use of pacifiers causes adverse effects regarding malocclusions, 28 such as open bite and protrusion. On the other hand, it sounds reasonable to believe that if it causes protrusion (teeth extending too far forward), the use of pacifiers reduces the chances of lack of space.
In conclusion, the present study provides evidence that low anthropometric measures, based on the W/A index, are associated with dental crowding in the deciduous teething among children who do not use pacifiers, stressing the importance of a healthy and balanced diet since early childhood with the purpose of also bringing benefits to the oral health. However, it is advisable that further studies are conducted, mainly prospective longitudinal studies, in order to investigate possible causal relations between malnutrition and dental crowding. Underweight and dental crowding -Thomaz EB & Valença AM
